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(54) CnOCOB PEMOHTA 06CAflHO« KO- 
/lOHHbl 

(57) Mjo8p6TONM9 othocmtc* x pommy 06- 

CaANMX KOAOHH JKCfWtyiTJMAMOHMUX, M*fH#T*- 

t€JIwnwx ii Apyntx ciiiwim. Umw tOoOpe- 
teNM« «mnerc» noeuuieMMe s^xtmbhoctm 



!43o6pcTCKMe oim©c«tc« x peMOHTy »«C- 
nayaTai4MOM»tix. MtrneweufcHMX « APy"« 
cuixmNi ttoJiee tommo x eoccT»HoaneMM*J rep- 

M6TMSHOCTM 06CJAHWX KOAOMM MeTWWHeCKI^ 

mm nMcrypiMM. 

Ueauo MJo6p«rtHMa *m*tc* noeytue- 
nm •♦♦cKTHSHOcm peMOMTe ©Oc*amoa *o- 

AOMNM U CW y«tAHN«MW« yCTOMHMeOCTO 

rwecTiipeM AcftciiHio cm*m«»um« yawn* 
np» Aenpeccimx. npeeuuje*>uu« 8-9 MfU. 
Cnoeo6 ocymecT»n«eTC» cueAyxHAH* od- 

B cxeawMxy cnyc«J«T ncpaw* npoAO/i*- 
ho ro4>pMpotaHHwA n/iecTwp* nepajMOTpoM, 
6oAwtiiMM n€pKM6Tpa o6caAMoa waomm*, AO* 
cumhiot ero x Mccty Ae^rra o6cjahoA xo- 



pCMOMTi 06CtAH0A KOHOMMM aa cser yWH^ 

HMfl yeroOHMtoc™ nAecrwpeii a««ciw» cmm- 
hidiumx ycMAMft npt« AonptccMix. 
npewiiMx»MMx 8-9 MHa. An* troro nocite 
yCTtHOKM ■ Htcrt Ae^CKTt nepaoro npoAMfc- 

NO rO^pHpOttMKOfO M«CTMp« yCTiM«MW«»- 
BT «TOpOH. npMHOM HCPMMOTP tTOpOfO 
fUiaCTUp* •UftKptlOT MtMMUMM ntpMMCTpl 

nepaoro nAacnip*. a nepMweTp nepaoro au- 
fopexrr monmumm nepuMftTpe o6ciaho* xo- 
iioHHw. AaMMy eroporo ycTanaanMaaeMoro 
naacTwpa eu&wpaxrr 6o/iwtu«A aahhu ncpioro 
H a aaiiMNMxy. toAiusyio paOosero xoa» w 
paeAMsecxoA A0pMMpyx>meA ranoai*. ITepeA 
ycTaMoaxoA aropofo rwecmpa oamh to ero 
Topuoao4eiuaxnoT>40CKTanwHOTOpuantpao- s 
ro Ha acmiHMHy patouro xoju fMAP»ww«e- 3 
ckoA AopHMpyiomeA roAoaxM a KanpaajieKMM. 
npoTMaooonomMOM Manpaancnmo pa6oMcro 
xoot AOpHMpyomefl roAOixM. 
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aomhu n ycTaNaa/maattT a jtoh Mtcra npwxta- 
ma* rMApatAMMectoH Aopnupyweft rwo- 
axM. 3 arm* x «ccry Ae^exra cnycxaor nopoA 
npoAOawHO ro^pKpoaaHHwA rwacrwpv nepM- 
Merpoat, MatiuuMM nepMMaTpa nepaoro ycra- 
H*aAMaa«Moro fuiacmpa. m AA«woft. 6onamcA 
Aammvi nepaoro yctaMaaiiwaaeMoro n/wcTwpfl, 
H a eejiiMMify. 6oa^uiyio pa6oscro xoaj rwr 
paamnecxoA AOpMMpyiomcft ronoaxw. HepeA 
ycTanoaxoA aToporo iwacTupa oamk ms ero 
ropuoa cMemaxxrovNOCMTeiibMO Topua nepao- 
ro nnacrupa Ma aeaMWHy paConero xoAa r*A- 
paaaMNacxoA AopHMpyiomeA ronoacM a 
ManpaaatHMM. npoTnionoAOXHOM Hanpaane- 
hhio pa60Hero xoa* rMApai«wsecto« aopmm- 
pyiOtttaA roAoaxM. a saTen npo*oeoA«r ycra- 
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Hoatcy BTOporo n/iacrupa iMiwecT c nepawM 
m no/ixuM napcxp%*mCM nepaoro naTpyfat no 
ace* ero aahmc. 

OnuT c*HACTCiiwcr»y«T, hto npM peMoirre 
ftMOHH 140. 146, 1 68 n 1 78 mm npN nonyHftH** 

TOHHOfl MHtOpMttlMM 0 AtACTtHTWMiOM nft- 

pMMerpo AHyrptNMtf noitpxttocm koaohnu 

(nOK»MHMJI NJMQpWTeAft n*pMMftTpA, HlMflpfr- 

una npM cnycxe TpyO ■ cxiwuwy Ann aieno- 

DNMftHTft) OCTKMftAtHMM ifcfUlfiTCJi HWr ft t 

mm no AM«MOTpy nan 3 mm no nepMMtfrpy, to 
ecn* nHW*3« B otom atyw oceeoe yc*- 

/IMt N ACMOHM* ft UMAKHAP# AOpxa npM ycTft- 

hoiko ruucTwpn KftxoAJtrcn a pwoMftNAytMarx 
npcA«w* AOCTNTaeicji kmoxnm repnenw 

HOCTfc* 

npN MCJIOAWOftftHNN npONJftQACTMHHOfl 
HM$OpM4UNN O TOAUtMMft CTtHKM TpyCu ft **- 
TORMAO POMONTO pexOMftKAytTC* npHMMMarw 

ni-n»u+fc 

BoAbUJHHCTfto TpyO cornftCMO mmocwhc- 

ACHHUM SftMftpftM MMftlOT AC*CT WTMkMWO 
■HOUIHMA N OC066MNO ftH/rpftHKNA AMftMftfpM 
npM&UUMTeAWHO HM 1 MM COAtUM HOMMHftAk- 
MMX SMft^OHMft, HTO MftXOAKTC* ft HpGAfiAftX N ft 
COOTftftTCTftNN C AOOyCKftMN ftO TOCTy. KpOMO 

TOfO,p*6oTftc*ftrrNHOco<MiaTftroMtnpeAe- 

AAX *6 MM ftnOUHft n p MftMU CM ft N MO ftUWftfteT 

npeftuuieKMJi AonycTMMux Marpyaox. 

nocJift ycTftHOftftN nopftoro naacTupa 
■HyTpftHHMA AHft Mftrp dm n nepitMtTp f\m eo- 

OTftftTCTftONHO COCTftftAJMOT 

dtut " <W« -2d* duu • 6: 
n Ml - x{d»«_« - 2 dh^Mui - 18. 
Cwtm, Hto CfteAentta o 0mi m n wt , t»*- 
xe onMpjioTCft mo npoioftOACTfteHifyn Aocy- 
MftNTftUNO (d*H. K n fWO* A*« yMftCTCft 

AioAnoro neptKpMntft cocaacmo MaroA*M 

ftW&MpaiOT JKBMftftACMTMUM ANftMCTp ftHftUIH^ 
HOftftpiCMOCTN dj M nftpMMOTP Hi ftToporo n*a- 

cmpa 

dj - d M i ♦ 2 - oW-6 ♦ 2 • oW-4: 
rh - ru*, ♦ - 18 - 6 - rw« - 12. 

TtKMM oopanoM, npN ewfope neptoro n 
fttoporo nilftCTUpCM p*«OM«NAytTCA npuHM* 

uaTv n 1 - rw«. ♦ 6 m n 2 - rw - 1 2 (n dm 6 - 3> 
B sHftHOHNM rh Moryr 6wt* ftKccenu aop- 
permftw 00 peayAtTaraM yeTftwoftKM nepaoro 
nuacTupa. EciiN yCNAMft Hft AopMMpywmt* ro- 
itOftKo npM ero pacumpeH** o*ft*CTC» imiw- 
Te^wMO HMxe HopMftiikNoro (14-18 t) - np*j- 

HftK TOCO. HTC AeftCTftNTftrtkNOO n M .i OOAMilft. 

fh CiieAyer awCpaTk y aeA hmoh m m m h« 2-5 mm 
copftiMepHO crenenN yMCMViucMM* ACAciftM* 
TCJttHoA oceaoa chaw. eciiM yctuiMe OKa*eTC» 
auutt Kopny, Hi oieAyer yKftMtuiMrv coot- 

•OTCTayiOUIMM 06pft30M. 



Tskmm o6p«JOM. k HopafteNCTiy Ht> 
>ntM.i > rh YMCCTHU CAZJWOmt AOnO^MC- 

HNa: 

nt-n«MA+ 6:nt-ninji"i2 *{2-5). 

5 AflMMy napaoro nnacrupa au6npaiOT ra«, 
HTOftu napespwTb Ae^ecr c AOcraTOHHWM ne- 
pwecTOM aaepx n 9hm3 (+ 1 5-25 m), B whhn- 
My napftxiiftcra cnaAyar aw6MpjTw a yu- 
atHMMX npajuviax. yfteiiMHMftftft *n* yMOHkuiaa 

10 ftTO ft ftftftNCNMOCTM ot creneMN AocToaopHO- 
CTN WM^ODMftUMN O DftJMepO N MftCTft Ae^CCTt. 

AnNHft aroporo rmacrwpft npaxAe acero aoa- 
xNa cooTftftTCTftOftan c aanftcoM m*m ac- 
4ftKTNoA HftCTN KonoNMw m napftxpy aarb coot- 
15 ftftTCTftyxMUKft ynacToic napaoro n^acrupa. 

CHNTaa. hto ncpauA nnaCTUpb ycraHoa- 

MN ft TDftfiyCMOM MCCTft N o5CCrtCH«NO SftAlH- 

no« napftKOMTiMi Aa^QKra c nftoexAecroM no 
AftwMe, npN fttiOopo pasMepoft n cxcmu ycra* 
20 KoaxM aToporo rwacrwpa iwmoxhu c^cAyio* 
un*a aapMaHiu. TexMonoma ycraKoaKN rwuc- 
rypa auuonaeT ton arana: pacutMpeHMe Ma- 
HftAbMoro ynactKa Ana aaueruwtMMa rtnacTupa 

C OSCJAHOA KOAOHKOA nyTCM aTHfXMHMa AO* 

25 DMMpytomeA rcvioarcM noA AaftitftHweM rMAPO- 
AQMxpaTOM Mft aeiiMHKHy ero xoa> -15m npN 
yAftpacaHMM n/iacTv pa or ocesoro CMetiieHMa 
ynopOM yCTpoAcTsa: pacuiMpeHNe ocnoaMoro 
y^acnca naacmpa npoTarnaaMHaM AopMMpyto- 

30 u<0A roAoaxN (oowhho 6ea AaaaaNMa) Ta/iaaod 
CNCTftMoA, nnacTwpfc npN stom pasrpyataftTca 
or ocaaoro ftoaAoAcTSNa roAoann nepea wft- 
«oawmuA paeuiNpftHHWH ynacTOft na koaohmy: 
aanpeccoaaa pacuiMpeHHoro naacrwpa mho- 

35 roapaTNUMnpoxoAOM AOPHNpytotuenronoaKM 
noA A>*neKMeM. 

OnacKOCiw CMeiMCH^a naacTwpa no tco- 
nOHHoaoaHMaa«T na aTopoM STaneycraMoaRM 
N3-3a HeAOCraTOHHoro Muennenw* Kanwwo- 

40 ro paciiJHpeMKoro ynacTM, ^anpHMcp npM 
aHftHMTftvibNOM HecooTaefcr»MM Mararoa. npw 
MftAocrarOMHOM nam otiwuiaTftAbHOM Hatara 

MftMftaWMMH YNJCTOK POCAC paCUJMpCMMB MCr 
AOT 6WTV M ftAOCTftTOM NO ODMaUT ft KOilOMNC 

45 npM OOAkUiOM njOutohhom MdTara tmapoaom- 
apaT not* maimmom asiacmhm momct ataMyr** 
roAoaay a naacTMpv hs MeaNaiHreiit*Hyro 
NacTb cftoero xoAa. 

Btooom rniacTwp^ awnonwacTca c ncpw- 

50 MerpoM comacNo pcKOMftNAauNN. a^ mm * npN- 
HNMarrca a coOTae-rcraN* c aahhon napaoro 
rvtacrwpa naroc 1,5-2.0 m. npN cnycttc hum- 
kma KONC14 pacnoAaraiOT hs 1.5-2.0 m hnxo 
Topua nepaoro naacrwpa. flanea - pacuiMpe- 

55 hn« HftHaAWMoro ysacTu c paarpysKO* aopx- 
Nftro ropua nnacTupa • ynop Aopna. aaroM 
nporarMaaHNt AopnMpyiomaA roaoarai 6aa 

AftftAftHNft •* paCUIMPftHMft OCHOftKON Hacrw N 

aanpeccoata ruiacrupB a MftcaoiibKO npoxo- 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pt = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter Pin are 
respectively 

dinl = din.str. - 26 = din.str. - 6; 
Pinl = *( d in.str. - 28) = Piastr. - 18. 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (din.str. and Pin.str.)> for * c section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

^2 = dinl + 2 = du^tr. - 6 + 2 = d^str. - 4; 

P2 = Pinl + 6 - Pin. s tr. - 18 - 6 = P^str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi « PuLitr. + 6 and P 2 = P^str. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin. str . is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin.str. > p 2 : 
Pi = p in.str. + 6; P 2 - Piastr. - 12 * (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing P^str., expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 - Pinl = Pin.str. • 12 - Pm.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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